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Abstract
&ORXGFRPSXWLQJLVVLPSO\GHILQHDV³FORXG´LVGHOLYHU\RIGHPDQGVHUYLFHVUHVRXUFHVHYHU\WKLQJIURPDSSOLFDWLRQWRGDWDFHQWHUV
RYHUWKHLQWHUQHWRQDSD\IRUXVHEDVLV,QFORXGFRPSXWLQJORDGEDODQFLQJLVDWHFKQLTXHWRGLVWULEXWHWKHZRUNORDGIRUEDODQFLQJ
EHWZHHQWZRRUPRUHFORXGVHUYHU/RDGEDODQFLQJWHFKQLTXHLVGHILQHGVRPHFDVHVZKLFKDUHGHILQLQJDVJXDUDQWHHFRQWLQXLW\RI
WKHVHUYLFHSURYLGHGPDQDJHKLJKWUDIILFOHYHOVDQGDOZD\VEHUHDG\IRUVXGGHQSHDNVLQWUDIILF /RDGEDODQFLQJDLPVWRRSWLPL]H
UHVRXUFH XVHPDLQWDLQ WKH FRVW RI GDWD FHQWHU DQG YLUWXDOPDFKLQHVPD[LPL]H WKURXJKSXWPLQLPL]H UHVSRQVH WLPH DQG DYRLG
RYHUORDGRIDQ\VLQJOHUHVRXUFH7KHPDLQREMHFWLYHRIWKLVUHVHDUFKSDSHULVWRUHGXFHFRVWDQGUHVSRQVHWLPHVXVLQJWKURWWOHGORDG
EDODQFLQJ SROLF\ DFURVV90¶V LQPXOWL GDWD FHQWHU DQG RSWLPLVH UHVSRQVH WLPH VHUYLFH EURNHU SROLF\7KLV VWXG\KDV HYDOXDWHG
WKURWWOHGORDGEDODQFLQJDOJRULWKPDQGWKHLUVFKHGXOLQJFULWHULD OLNHRYHUDOOUHVSRQVHWLPH'DWDFHQWHUSURFHVVLQJWLPHDQGWRWDO
FRVWRI9LUWXDO0DFKLQHDQGGDWDWUDQVIHUFRVW

.H\ZRUGV/RDGEDODQFLQJFORXGDQDO\VWUHVSRQVHWLPHYLUWXDOPDFKLQHVGDWDFHQWHUFRVW

1. Introduction 
&ORXGFRPSXWLQJLVVLPSO\GHILQHDV³&ORXG´LVGHOLYHU\RIGHPDQGVHUYLFHVUHVRXUFHVHYHU\WKLQJIURPDSSOLFDWLRQWR
GDWD FHQWHUV RYHU WKH LQWHUQHW RQ DSD\ IRU XVHEDVLV&ORXG FRPSXWLQJGHVFULEH D QHZFODVVRIQHWZRUNEDVHGRQ
FRPSXWLQJWKDWWDNHVSODFHRYHUWKHLQWHUQHW
7KHPDLQWKUHHFRPSRQHQWVRIFORXGDUH
'LVWULEXWHG6HUYHU
'DWDFHQWHU
&OLHQWFRPSXWHUV
7KHGHILQLWLRQRIFORXGFRPSXWLQJSURYLGHGE\1DWLRQDO ,QVWLWXWHRI6WDQGDUGVDQG7HFKQRORJ\1,67VD\V WKDW
&ORXGFRPSXWLQJLVDPRGHOIRUHQDEOLQJFRQYHQLHQWRQGHPDQGQHWZRUNDFFHVVWRDVKDUHGSRRORIFRQILJXUDEOH
FRPSXWLQJUHVRXUFHVHJQHWZRUNVVHUYHUVVWRUDJHDSSOLFDWLRQVDQGVHUYLFHVWKDWFDQEHUDSLGO\SURYLVLRQHGDQG
UHOHDVHGZLWKPLQLPDOPDQDJHPHQWHIIRUWRUVHUYLFHSURYLGHULQWHUDFWLRQ6RE\WKHKHOSRIFORXGFRPSXWLQJWKHUH
LVQRQHHGWRVWRUHWKHGDWDRQGHVNWRSVSRUWDEOHVHWF,QFORXGFRPSXWLQJWKHPDLQREMHFWLYHFRQWUROWKHORDGRYHU
(ICCC-2015)
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WKH QHWZRUN /RDG EDODQFLQJ LV GHILQH DV WKH GLVWULEXWHV ZRUNORDGV DFURVV VHYHUDO FRPSXWLQJ UHVRXUFHV VXFK DV
QHWZRUN OLQNV FHQWUDO SURFHVVLQJ XQLWV GLVN GULYHV /RDG EDODQFLQJ PDLQ REMHFWLYH WR RSWLPL]H UHVRXUFH XVH
PLQLPL]HUHVSRQVHWLPHDYRLGRYHUORDGPD[LPL]HWKURXJKSXWDQGE\SDVVRYHUORDGRIDQ\VLQJOHUHVRXUFH
2.  Load Balancing Policy 
/RDGEDODQFLQJSROLF\LQFORXGFRPSXWLQJDUH

D 5RXQG5RELQ5RXQGURELQSROLF\LVWHFKQLTXHWKDWWDNHVWKHDGYDQWDJHRIWLPHVOLFH7LPHLVGLYLGHGLQWR
PXOWLSOHVOLFHVDQGHDFKQRGHLVJLYHQDSDUWLFXODUWLPHVOLFHGRUWLPHLQWHUYDO,QURXQGURELQSROLF\HDFK
SURFHVV LV SURYLGHG D IL[ WLPH WR H[HFXWH FDOOHG TXDQWXP DQG RQFH D SURFHVV LV H[HFXWHG IRU JLYHQ WLPH
SHULRG3URFHVVLVSUHHPSWHGDQGRWKHUSURFHVVH[HFXWHVIRUJLYHQWLPHSHULRG7KHFRQWH[WVZLWFKLQJLVXVHG
WRVDYHVWDWHVRISUHHPSWHGSURFHVVHV


E (TXDOO\ VSUHDG FXUUHQW H[HFXWLRQ ORFDWLRQ 7KLV SROLF\ GHILQHV DV D SURFHVV KDQGOH ZLWK SULRULWLHV ,W
GLVWULEXWHV WKH ORDG UDQGRPO\E\FKHFNLQJ WKHVL]HDQG WUDQVIHU WKH ORDG WR WKDWYLUWXDOPDFKLQH7KH ORDG
EDODQFHUORRNVRYHUWKHTXHXHIUHTXHQWO\IRUQHZMREVDQGDOORWVWKHPWRIUHHYLUWXDOVHUYHU

F 7KURWWOHGORDGEDODQFLQJSROLF\7KURWWOHGSROLF\GHILQHVWKHZRUNWRILQGLQJWKHDSSOLFDEOHYLUWXDOPDFKLQH
IRUDVVLJQLQJDQLQGLYLGXDOMRE7KHMREGLVWULEXWHULVKDYLQJDOLVWRIVHYHUDOYLUWXDOPDFKLQHXVLQJWKLVOLVW
RI90LWDVVLJQWKHGHVLUHMREWRWKHDSSURSULDWHYLUWXDOPDFKLQH,IDOOWKHYLUWXDOPDFKLQHLVQRWIUHHIRUWKH
MREWKHQWKHMREPDQJHUZDLWVIRUWKHFOLHQWUHTXHVWDQGSODFHVWKHMRELQTXHXHIRUWKHIDVWSURFHVVLQJ7KLV
ORDGEDODQFLQJSROLF\LVEHJLQH[SHULPHQWDOO\LPSOHPHQWHGXVLQJWKHFORXGDQDO\VWVLPXODWLRQZKLFKGHILQH
WKHWHVWLQJWKHRXWSXWVZLWKUHVSHFWVWRWKHYLUWXDOPDFKLQH


)LJXUH5RXQG5RELQ6FKHGXOLQJ

      )LJXUH/RDG%DODQFLQJ3ROLF\
3. Experimental setup and Results
,Q WKLV SDSHU WKH H[SHULPHQWDO ZRUN GHILQH E\ WKH FORXG DQDO\VW VLPXODWRU &ORXG DQDO\VW LV EDVHG RQ WKH MDYD
SURJUDPPLQJODQJXDJHDQGFRQVLVWVRID*8,LQWHUIDFHZKLFKKHOSV LQHDV\FRQILJXUDWLRQRIDWWULEXWHVUHTXLUHGIRU
WKH H[SHULPHQWV ,W LV D VHUYLFHPRGHO LQZKLFKRQHRUPRUHNH\HOHPHQWVRIGDWD DQDO\WLFV LVSURYLGHG WKURXJK D
SXEOLFDQGSULYDWHFORXG&ORXGVLPXODWRUXVHGIRUPDQDJLQJORDGRYHU WKHQHWZRUNZLWKWKHKHOSRIGLIIHUHQW ORDG
EDODQFLQJ SROLF\ &ORXG DQDO\VW GHILQH WKH IRXU PDLQ LPSRUWDQW VLPXODWLRQ FRQILJXUH VLPXODWLRQ GHILQH LQWHUQHW
FKDUDFWHULVWLFVUXQVLPXODWLRQDQGVKRZUHJLRQERXQGDULHV7KHUHJLRQERXQGDULHVDUH55555DQG5
ZKLFKGHILQHWKHVL[GLIIHUHQWUHJLRQV

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
6QDSVKRW'LIIHUHQWQXPEHURI5HJLRQV


6QDSVKRW'DWD&HQWHUV

7KH SURSRVHGPRGLILHG WKURWWOHV DOJRULWKP LV LPSOHPHQWHGZLWK WKH KHOS RI FORXG DQDO\VW VLPXODWRU ,Q WKLV SDSHU
WKURWWOHG ORDGEDODQFLQJSROLF\GHILQH WKHPLQLPXPSURFHVVLQJ WLPHDQG WRWDO FRVW RIYLUWXDOPDFKLQHXVHGRQ WKH
SDUWLFXODUGDWDFHQWHU ,Q HDFKGDWDFHQWHUFRQWDLQ WKHQXPEHURIYLUWXDOPDFKLQHFRVW LV LQFUHDVH LI WKHQXPEHURI
YLUWXDOPDFKLQHLQFUHDVHV,QWKLVZRUNVGHILQHWKHFRVWRIYLUWXDOPDFKLQHDQGWRWDOSURFHVVLQJWLPHRIVLPXODWLRQRQ
HDFKXVHUEDVH&ORXGDQDO\VWLVJUDSKLFXVHULQWHUIDFHEDVHGWRROZKLFKLVGHYHORSHGRQFORXG6LPDUFKLWHFWXUH7R
DQDO\VHWKHWKURWWOHGORDGEDODQFLQJSROLF\FRQILJXUDWLRQRIWKHYDULRXVFRPSRQHQWVRIWKHFORXGDQDO\VWWRROVQHHGWR
EH VHW ,Q WKLV VLPXODWLRQ WKH SDUDPHWHUV DUH XVHU EDVH FRQILJXUDWLRQ GDWD FHQWHU FRQILJXUDWLRQ DQG DGYDQFHG
FRQILJXUDWLRQ,QWKLVILJXUHWKHQXPEHUVRIXVHUVDUHWHQ8%WR8%

)RUHYHU\XVHUEDVHLVGHILQHGLQGLIIHUHQWUHJLRQ7KHORFDWLRQRIXVHUEDVHKDVEHHQGHILQHGLQVL[GLIIHUHQWUHJLRQV
DQGWKHWRWDOGDWDFHQWHULVIRXUWRKDQGOHWKHUHTXHVWRIWKHXVHUV7KHGDWDFHQWHUDUHSODFHG'&SODFHGLQUHJLRQ
5'&LVSODFHGLQUHJLRQ5'&LVSODFHGLQ5DQG'&LVSODFHGLQUHJLRQ5(DFKGDWDFHQWHUFRQWDLQVWKH
QXPEHURIYLUWXDOPDFKLQH7KH LPDJHVL]HRIHYHU\90VLQZKLFKFRQWDLQ WKHPHPRU\0%DQG WKH
%DQGZLGWKIRUHDFK90VLV:HXVHGWKH257VHUYLFHEURNHUSROLF\IRUWKHVLPXODWLRQ7KHWRWDOWLPHGXUDWLRQ
RIVLPXODWLRQLVPLQ

 
6QDSVKRW7KLVFRQILJXUHVLPXODWLRQGHILQHWKHGDWDFHQWHUZLWKGLIIHUHQWUHJLRQKDYLQJWKHRSHUDWLRQV\VWHPOLQX[
DQGDOVRGHILQHWKHFRVWRIHYHU\YLUWXDOPDFKLQH



6QDSVKRW7KLVVQDSVKRWGHILQHWKHDGYDQFHFRQILJXUHLQZKLFKZHXVHGWKURWWOHGORDGEDODQFLQJSROLF\IRUEHWWHU
UHVXOW,QWHUQHWFKDUDFWHULVWLFVGHILQHWKHGHOD\PDWUL[DQGDOVREDQGZLGWKPDWUL[

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 
6QDSVKRW7KHILQDOVLPXODWLRQUHVXOWGHILQHWKHWRWDOUHVSRQVHWLPHVXPPDU\LQZKLFKWKHRYHUDOOUHVSRQVHWLPH
ZLWKDYHUDJHPVPLQLPXPPVDQGPD[LPXPPVGHILQHG



6QDSVKRW,QWKLVVQDSVKRWHYHU\XVHUEDVHLVGHILQHZLWKWKHRYHUDOOUHVSRQVHWLPH

 
6QDSVKRW7RWDOYLUWXDOPDFKLQHFRVWDQGGDWDWUDQVIHUFRVW
4. Conclusion  
7KHPDLQFKDOOHQJHVLQFORXGFRPSXWLQJLVWRUHGXFHFRVWDQGUHVSRQVHWLPHVXVLQJWKURWWOHGORDGEDODQFLQJSROLF\
DFURVV 90¶V LQ PXOWL GDWD FHQWHU DQG RSWLPLVH UHVSRQVH WLPH VHUYLFH EURNHU SROLF\ 7KH 6LPXODWHG UHVXOW KDV
HYDOXDWHG WKURWWOHG ORDG EDODQFLQJ DOJRULWKP DQG WKHLU VFKHGXOLQJ FULWHULD OLNH RYHUDOO UHVSRQVH WLPH 'DWD FHQWHU
SURFHVVLQJWLPHDQGWRWDOFRVWRI9LUWXDO0DFKLQHDQGGDWDWUDQVIHUFRVW7KHJUDQGWRWDOFRVWLV7KHUHVXOWLV
LQIHUUHG WKDW WKH WKURWWOHG ORDG EDODQFLQJ SROLF\ SURYLGHV WKH EHVW RYHUDOO UHVSRQVH WLPH VXPPDU\ DQG GDWD FHQWHU
SURFHVVLQJWLPHZLWKVPDOOSURFHVVLQJFRVWE\XVLQJWKH257VHUYLFHEURNHUSROLF\DQGVRPHFKDQJHSDUDPHWHUVDV
FRPSDUHGWRRWKHUORDGEDODQFLQJDOJRULWKP
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